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ABSTRAK  
Penelitian ini bertujuan untuk mengembangkan bahan ajar berbasis aplikasi android tema Energi 
dan Lingkungan untuk meningkatkan Keterampilan Berpikir Kriteria dan Literasi Informasi siswa 
SMP. Penelitian ini menggunakan metode Research and Development ( R&D), dengan Model 
Proses Menulis Materi Ajar (MPM2A). Subjek dalam pnelitian ini adalah siswa kelas VII disalah 
satu  SMP Negeri di Kota Bandung sebanyak 60 siswa. Instrumen yang digunakan adalah Lembar 
penilaian kualitas  bahan ajar, Uji keterpahaman ide pokok Soal tes Keterampilan berpikir kritis, 
Soal tes  Literasi Informasi dan angket respon siswa. Teknis analisis data menggunakan  uji 
statistik uji t, persentase data gain ternormalisasi dan uji dampak. Berdasarkan hasil analisis, bahan 
ajar berbasis aplikasi android tema energi dan lingkungan menunjukkan bahwa:  [1] kualitas bahan 
ajar berbasis android memperoleh nilai 80,1% dengan interpretasi “Layak” digunakan sebagai 
bahan ajar mandiri; [2] Peningkatan Keterampilan Berpikir Kritis setelah menggunakan bahan ajar 
berbasis android menghasilkan N-gain sebesar 0,71 dengan interpretasi “Tinggi”;  [3] Peningkatan 
Literasi informasi setelah menggunakan bahan ajar berbasis android menghasilkan N-gain sebesar 
0,63 dengan interpretasi “Sedang” [4] Efektifitas penggunaan bahan ajar berbasis android yang 
kembangkan untuk meningkatkan Keterampilan Berpikir Kritis menghasilkan nilai ukuran dampak 
sebesar 2,00 dengan kriteria “Besar”  dibandingkan dengan bahan ajar BSE yang digunakan 
disekolah dengan ;  [5] Efektifitas penggunaan bahan ajar berbasis android yang kembangkan 
untuk meningkatkan Literasi Informasi menghasilkan nilai ukuran dampak sebesar 2,08 dengan 
kriteria “Besar”  dibandingkan dengan bahan ajar BSE yang digunakan disekolah;  [6] Respon 
siswa terhadap bahan ajar berbasis android yang dikembangkan  memperoleh persentase sebesar 
84,1%  dengan interpretasi respon yang positif. Hampir seluruhnya siswa memberikan respon 
positif terhadap bahan ajar berbasis aplikasi android Syang dikembangkan  















DEVELOPMENT OF TEACHING MATERIALS BASED ON ANDROID 
APPLICATION IN THEME ENERGY AND ENVIRONMENT TO 






his study aims to develop android application-based teaching materials on the theme of Energy and 
Environment to improve Thinking Skills for Information Criteria and Literacy for junior high 
school students. This study uses the Research and Development (R & D) method, with the 
Teaching Material Writing Process Model (MPM2A). The subjects in this study were seventh 
grade students in one of the Public Middle Schools in Bandung as many as 60 students. The 
instruments used are evaluation sheets for the quality of teaching materials, understanding of the 
main ideas of the test questions, critical thinking skills, information literacy test questions and 
student response questionnaires. The data analysis technique uses the t test statistic test, the 
percentage of normalized gain data and the impact test. Based on the results of the analysis, 
Android-based teaching materials on the theme of energy and environment show that: [1] the 
quality of Android-based teaching materials scores 80.1% with a "decent" interpretation used as an 
independent teaching material; [2] Increasing Critical Thinking Skills after using Android-based 
teaching materials produces N-gain of 0.71 with high interpretation; [3] Improving information 
literacy after using Android-based teaching materials produces N-gain of 0.63 with moderate 
interpretation. [4] The effectiveness of using Android-based teaching materials developed to 
improve Critical Thinking Skills results in a value of 2.00 with criteria " large "compared to BSE 
teaching materials used at school with; [5] The effectiveness of using Android-based teaching 
materials developed to improve Information Literacy produces an impact size value of 2.08 with 
the criteria of "large" compared to BSE teaching materials used at school; [6] Students' responses 
to Android-based teaching materials developed resulted in a percentage of 84.1% with a positive 
interpretation of responses. Almost all students gave a positive response to the teaching material 
based on the Android application developed 





















DAFTAR ISI  
                                
Halaman 
LEMBAR PENGESAHAN  ............................................................................  i 
PERNYATAAN ........................................................................ .....................  ii 
KATA PENGANTAR  ....................................................................................  iii 
ABSTRAK  ......................................................................................................  v 
DAFTAR ISI  ...................................................................................................  vii 
DAFTAR TABEL ............................................................................................  xi 
DAFTAR GAMBAR .......................................................................................  xii 
DAFTAR LAMPIRAN ....................................................................................      xiii 
 
BAB I PENDAHULUAN  ...............................................................................  1 
1.1 Latar Belakang .........................................................................................  1 
1.2 Rumusan Masalah ...................................................................................  7 
1.3 Batasan Masalah   ....................................................................................  8 
1.4 Tujuan Penelitian .....................................................................................  8 
1.5 Manfaat Penelitian ...................................................................................  8 
1.6 Definisi Operasional ................................................................................  9 
 
BAB II TINJAUAN PUSTAKA  ....................................................................  11 
2.1 Bahan Ajar ...............................................................................................  11 
2.1.1 Pengertian bahan Ajar  ..................................................................  11 
2.1.2 Fungsi Bahan Ajar   .......................................................................  12 
2.1.3 Karakteristik Bahan Ajar  ..............................................................  13 
2.2 Pengembangan Bahan Ajar MPM2A  .....................................................  15 
2.3 Pembelajaran Berbasis Android   ............................................................  18 
2.4 Model Keterpaduan IPA  .........................................................................  21 
2.4.1 Model Keterpaduan Webbed  ........................................................  23 
viii 
 
2.5 Keterampilan Berpikir Kritis   .................................................................  33 
2.6 Literasi Informasi   ..................................................................................  34 
2.7 Multi Representasi  ..................................................................................  38 
2.8 Penelitian yang Relevan   ........................................................................  40 
2.9 Materi Energi dan Lingkungan  ...............................................................   
 
BAB III METODE PENELITIAN  .................................................................  42 
3.1 Metode Penelitian  ...................................................................................  42 
3.2 Prosedur Penelitian  .................................................................................  43 
3.3 Desain Penelitian .....................................................................................  45 
3.4 Objek dan Subjek Penelitian ...................................................................  46 
3.5 Variabel Penelitian  .................................................................................  46 
3.6 Instrumen Penelitian   ..............................................................................  47 
3.7 Teknik Analisi Instrumen   ......................................................................  48 
3.8 Teknik Analisis Data  ..............................................................................  53 
 
BAB IV HASIL PENELITIAN DAN PEMBAHASAN  ................................  60 
4.1 Temuan Penelitian   .................................................................................  60 
4.1.1 Kelayakan Bahan Ajar yang dikembangkan  ................................  60 
4.1.2 Peningkatan Keterampilan Bepikir Kritis .....................................  66 
4.1.3 Keefektifan Bahan Ajar yang dikembangkan terhadap Peningkatan  
         Keterampilan Berpikir Kritis  ........................................................      
68 
4.1.4 Peningkatan Keterampilan Literasi Informasi   .............................      71 
4.1.5 Keefektifan Bahan Ajar yang dikembangkan terhadap Peningkatan  
         Literasi Informasi ..........................................................................      73 
4.1.6 Respon Siswa terhadap Bahan Ajar yang dikembangkan  ............      75 
4.2 Pembahasan  ............................................................................................      78 
 
BAB V SIMPULAN IMPLIKASI DAN REKOMENDADASI .....................      99 
5.1 Simpulan  .................................................................................................      99 
5.2 Implikasi  .................................................................................................      99 
ix 
 
5.3 Rekomendasi  ..........................................................................................     100 
DAFTAR PUSTAKA  ...................................................................................     101 
 
DAFTAR TABEL 
       
Tabel                                                            Halaman 
 
Tabel 2.1 Kompetensi dasar, keterampilan berpikir kritis, literasi informasi 
  Kisi-kisi Instrumen Penelitian ........................................................      27 
Tabel 2.2 Indikator Kemampuan berpikir kritis ..............................................      33 
Tabel 2.3 Indikator Literasi Informasi  ............................................................      36 
Tabel 3.1 Desain Penelitian  ............................................................................      46 
Tabel 3.2 Instrumen penelitian ........................................................................      47 
Tabel 3.3 Kategori Validitas  ...........................................................................      49 
Tabel 3.4 Kategori Reliabilitas  .......................................................................      49 
Tabel 3.5 Reliabilitas tes kemampuan berpikir kritis dan literasi Informasi  ..      50 
Tabel 3.6  Kategori tingkat Kesukaran  ...........................................................      50 
Tabel 3.7  Kategori Indeks Daya pembeda   ....................................................      51 
Tabel 3.8  Analisis  Soal tes Keterampilan Berpikir Kritis dan literasi  
informasi    .......................................................................................      51 
Tabel 3.9  Rincian soal keterampilan berpikir kritis dan literasi informasi   ...      52 
Tabel 3.10  Persentase Kualitas Bahan ajar   ...................................................      53 
Tabel 3.11  Rubrik penilaian ide pokok   .........................................................      54 
Tabel 3.12  Persentase keterpahaman Bahan Ajar  ..........................................      54 
Tabel 3.13  Kriteria Penilaian Kelayakan Bahan Ajar  ....................................      55 
Tabel 3.14  Kategori skor N gain  ....................................................................      56 
Tabel 3.15  Interpretasi ukuran dampak ..........................................................      58 
Tabel 3.16  Kategori Persentase Tanggapan siswa terhadap Bahan ajar  ........      59 
Tabel 3.17  Kategori Interpretasi Respon Siswa   ............................................      59 
 
Tabel 4.1  Hasil penilaian kualitas bahan ajar berdasarkan aspek  ..................       61 
x 
 
Tabel 4.2  Hasil validasi kesesuaian Indikator   ...............................................       62 
Tabel 4.3  Saran terhadap bahan ajar yang dikembangkan   ............................       63 
Tabel 4.4  Hasil Uji keterpahaman ide pokok ..................................................       65 
Tabel 4.5  Perbaiakan Kata /kalimat yang belum dipahami   .......................... .     66 
Tabel  4.6  Hasil analisis Skor rata-rata Pretest, posttest danN gain keterampilan      
berpikir kritis   ...................................................................................... .     67 
Tabel 4.7  Data  Skor rata-rata Pretest, posttest danN gain keterampilan berpikir 
kritis dari  setiap aspek ......................................................................... .     68 
Tabel  4.8  Hasil Uji normalitas peningkatan keterampilan berpikir kritis  ..... .     69 
Tabel 4.9   Hasil uji homogenitas peningkatan keterampilan berpikir kritis  .. .     69 
Tabel 4.10  Hasil uji Hipotesis data peningkatan keterampilan berpikir kritis       70 
Tabel 4.11  Hasil analisis ukuran dampak bahan ajar berbasis android  yang 
dikembangkan  .....................................................................................       70 
Tabel 4.12  Data hasil analisis skor rata-rta pretest, posttest dan Ngain literasi 
informasi   …………………………………………………………… 71 
Tabel 4.13  Data hasil analisis skor rata-rta pretest, posttest dan N gain  setiap 
standar literasi Informasi   ....................................................................       72 
Tabel  4.14  Hasil Uji normalitas peningkatan keterampilan literasi Informasi   
Tabel 4.15  Hasil uji hipotesis data peningkatan literasi informasi  ................       73 
Tabel 4.16  Hasil analisis ukuran dampak bahan ajar berbasis android yang 
dikembangkan  .....................................................................................       74 
Tabel 4.17  Respon siswa terhadap Bahan Ajar  berbasis android yang 



















         
Gambar                                                                                                Halaman   
                  
                    
Gambar 2.1 Model keterpaduan Webbed  .......................................................  25 
Gambar 2.2 Model keterpaduan antar disiplin ilmu pada sub energi  
                   dalam tubuh  .......................................................................................  25 
Gambar 2.3 Contoh model keterpaduan dalam bahan ajar   .................................  26 
Gambar 2.2 Fungsi Multi Representasi  ...............................................................  38 
Gambar 3.1 Langkah-langkah RnD menurut Borg dan Gall ................................  42 
Gambar 3.3 Keterpaduan Sintaks RnD dan MPM2A  ..........................................    43  
Gambar 4.1 Keterpaduan Sintaks RnD dan MPM2A  ..........................................    60 
Gambar 4.2 Respon siswa Terhadap Bahan ajar berbasis Android yang 



















Lampiran 1 Peta Konsep  .................................................................................... 113 
Lampiran 2 Flowchart   ....................................................................................... 114  
Lampiran A.1 Kesesuaian indikator dengan kompetensi dasarKeterampilan 
bepikir kritis dan literasi informasi  ............................................ 115    
Lampiran A.2 Produk Bahan Ajar ...................................................................... 123 
Lampiran A.3 Rencana Pelaksanaan Pembelajaran   .......................................... 172  
Lampiran B.1 Instrumen Kesesuaian Indikator dengan KD  .............................. 185 
Lampiran B.2 Instrumen Penilaian Kulitas Bahan Ajar   ................................... 191 
Lampiran B.3 Keterpahaman Ide Pokok Wacana  .............................................. 193  
Lampiran B.4 Soal Keterampilan Berpikir Kritis  .............................................. 225 
Lampiran B.5 Soal Literasi Informasi ................................................................ 231 
Lampiran B.6 Angket Respon Siswa .................................................................. 236 
 
Lampiran C.1 Rekapitulasi Data kualitas Bahan Ajar ........................................ 237 
Lampiran C.2 Rekapitulasi Data keterpahaman bahan ajar ................................ 239 
Lampiran C.3 Rekapitulasi Data Ketrampilan Berpikir Kritis ........................... 242 
Lampiran C.4 Rekapitulasi Data Literasi Informasi   ......................................... 248 
Lampiran C.4 Rekapitulasi Data Angket Respon Siswa..................................... 254  
 
Lampiran D.1 Analisis Data Peningkatan Keterampilan Berpikir Kritis ........... 256 
Lampiran D.2 Analisis Data Peningkatan Literasi Informasi ............................. 258 
 
Lampiran E.1 Dokumentasi ................................................................................ 260 








Abdullah, S. & Shariff, A. (2008). The Effects of Inquiry-Based Computer. 
Simulation with Cooperative Learning on Scientific Thinking and 
Conceptual Understanding of Gas Law. Eurasia Journal of Mathematics, 
Science, and Technology Education. volume 4. No.4, hlm. 387-398. 
 
Abidin, Y. (2014). Desain Sistem Pembelajaran dalam Konteks Kurikulum 2013. 
Bandung: Refika Aditama. 
  
ACRL. (2000). Information Literacy diakses dari : http://www.ala.org/acrl/. 
 
 ACRL. (2000). Information Literacy Competency Standards for Higher   
Education. Chicago: ACRL 
Adadan, E (2012). Using Multiple Representation to Promote Grade 11 Student‟ 
Scientific Understanding of the Particle Theory of Matter. Res Sci Educ 
Springer, 43: 1079-1105 
 
Andy, Yonatan. (2007). Perancangan dan Implementasi Mobile Learning untuk 
Pembelajaran Bahasa Jepang Berbasis Brew. Bandung: STEI ITB. 
 
Ainsworth, S. (2008). The Educational Value of Multiple representations when 
Learning Complex Scientific Concepts. Springer, hlm.196-208. 
 
Anwar, S. (2014). Bahan Perkuliahan : Pengelolaan Bahan Ajar. Bandung : 
Universitas Pendidikan Indonesia 
 
Arikunto, S. (2013). Dasar-Dasar Evaluasi Pendidikan Edisi Kedua. Jakarta: 
Bumi Aksara. 
 
Arya, D.J., Hiebert, Pearson. (2011). The Effects of Syntactic and Lexical 
Complexity on The Comprehension of Elementary Science Texts. 
International Electronic Journal of Elementary Education, 2011, 4(1), hlm. 
107-125. 
 
Aulia. (2013). Analisis Buku Teks Biologi SMP Di Kota Bandung Berdasarkan 
Hakikat Sains. (Skripsi). Jurusan Pendidikan Biologi, Universitas Pendidikan 
Indonesia. 
 
Barker, V. (1999). Student “Reasoning about Chemical Reactions : What Changes 
Occur During a Contex-BasebPost-16 Chemistery Course?. International 
Journal of Science Education, 21: 1171-1200 
 
Bawden, D. (2001). Information and Digital Literacies: A Review of Concepts j. 




Belina & Batubara. (2013). Perancangan dan Implementasi Aplikasi E-
Learning Versi Mobile Berbasis Android. [Online]. Diakses dari 
jurnal.usu.ac.id/singuda_ensikom/article/view/4138 
 
Bétrancourt, M. & Tversky, B. (2000). Effect of computer animation on users‟ 
performance: a review. Le Travail Humain, Vol. 63, hlm. 311–330. 
 
Borg, W. R. and Gall, M. D. (1989). Educational Research an Introduction. New. 
York: Longman. 
 
Bozkurt, A., dan M. Bozkaya. (2015). Evaluation Criteria for Interactive E-Book 
for Open and Distance Learning. International review of Research in Open 
and Dsitributed Learning. 16(5): 58-83. 
 
Bundy, A. (2004) Australian and New Zealand Information Literacy Framework 
Principles, Standart and Practice. Adelaide: Australian and New Zeland 
Institute Information Literacy  
 
Brink, R. V. D. & Budgen. (2007). Critical Thinking for Students: Learn the Skills 
of Critical Assessment and Effective Argument. United Kingdom: How to 
Books. 
Candan, A., Turkmen, L., & Cardak, O. (2012) The Effect of Concept Mapping 
on Primery School Student‟ Understanding of The Concept of Force and 
Motion. Journal Of Turkish Science Education, (3) 1   
Chingos, M.M. & Whitehurst, G. J. (2012). Choosing Blindly Instructional 
Material, Teacher Effectiveness and The Common Core. Brookings: Brown 
Center Education Policy. 
 
Chaplin, Susan. (2007). A Model of Student Success: Coaching Students to 
Develop Critical Thinking Skills in Introductory Biology Courses. 
International Journal for thr Scholarship of Teaching and Learning. 1(2). 
 
Commonwealth of Learning (2008). Using of Mobile Technology for Learner 
Support in Open Schooling. South African Institute for distance Education: 
Commonwealth of Learning. 
 
Dancy, M., & Beicher, R. (2006). Impact of Animation on Assessment of 
Conceptual Understanding in Physics. Physical Review Special Topics 
Physics Education Research, 2, 010104. 
 
Daryanto. (2014). Pembelajaran Tematik Terpadu, Yogjakarta: Gaya Media 
 
Daryanto  & Dwicahyo, A. (2014). Pengembangan Perangkat Pembelajaran. 
Jogjakarta : Gaya Media  
 
Demirbag, M., & Gunel, M. (2014) Integrating Argument-base Science Inquir 
with Modal Representation : Imapact on Science Achivment, Argumentation 




Depdiknas. (2008). Panduan Pengembangan Bahan Ajar. Jakarta: Depdiknas. 
 
Dewantari dan Hariyatmi. (2015). Identifikasi Kesulitan Guru IPA dalam 
Melaksanakan Pembelajaran Kurikulum 2013 di SMP Negeri 1 Wonogiri 
tahun pelajaran 2014/2015 . (online) . Diakses dari : 
http/;eprints.ums.ac.id/34227/1/NASKAH%20PUBLIKASI.pdf  
 
Duran, M., & Dokme, I. (2016). The Effect of The Inquiry Base Learning 
Approach on Student Critical Thinking Skills. Eurasia Journal of 
Mathematics, Science and Technologi Education, 12 (12): 2887-2908 
Ennis, R. H. (1985). A Logical Basis for Measuring Critical Thinking Skills. 
Association for Supervision and Curriculum Development, hlm. 45-48.  
 
Ennis, R.H. (1996). Critical thinking. United States of America: Prentice Hall. 
 
Ennis, R.H. (2011). The Nature of Critical Thinking: An Outline of Critical 
Thinking Dispositions and Abilities. Diakses pada tanggal 26 November 2018 




Ennis, R.H. (2013). Critical Thinking Across the Curriculum (CTAC). OSSA 
Conference Archive. 44. 
 
Facioce, P. (2015). Critical Thinking: What It Is and Why It Counts. California: 
Insight Assessmen. 
 
Fairuz, T.(2017) Pengembangan Bahan Ajar Ipa Terpadu Untuk Meningkatkan 
Keterampilan Berpikir Kritis dan Literasi Informasi pada Tema Interaksi 
Cahaya dengan Organisme, Bandung: Universitas Pendidikan Indonesia  
 
Ferreira, dkk. (2015). The Role of Mobile Technologies in The Teaching/Learning 
Process Improvement in Portugal. Portugal: Universidade Portucalense 
 
 
Fuad, N. M., Zubaidah, S., Mahanal,S., & Suarsini, E. (2017). Improving Junior 
High Schools‟ Critical Thinking Skills Based on Test Three Different Models 
of Learning. International Journal of Instruction, 10(1), 101-116. 
Frijters, S., ten Dam, G., & Rijlaarsdam, G. (2008). Effects of Dialogic Learning 
on Value Loaded Critical Thinking. Learning and Instruction, 18 (1): 66-82  
 
Fung, D. (2014). Promoting Critical Thingking through Effective Group Work: A 
Teching Intervention of Hong Kong Primary School Student. International 




Fogarty, Robin. (1991). The Mindful School: How to Integrate the Curricula. 
Illinois: IRI/Skylight Publishing, Inc. 
 
Gucluer, E., & Kesercioglu, T. (2012). The Effect of Using Activities Improving 
Scientific Literacy on Students' Achievement in Science and Technology 
Lesson. International Online Journal of Primary Education, 1 (1):8-13. 
 
Hake, Richard R. (2002). Relationship of Individual Student Normalized Learning 
Gains in Mechanics with Gender, High-School Physics, and Pretest Scores on 
Mathematics and Spatial Visualization. Physics Education Research 
Conference; Boise, Idaho; August 2002. 
 
Hake, R.R.(1999). Analyzing Change / gain Scores. American Educational 
Research Association’s Division, Measurement and Research  Methodology. 
 
Hepworth, M. (2000). Approaches to Providing Information Literacy Training in 
Higher Education: Challenges for Librarians. New Review of Academic 
Librarianship, 6(1): 21-34 
 
Holbrook, J & Rannikmae, M. (2009). The Meaning of Scientific Literacy. 
International Journal of Environmental & Science Education, 4(3), 275-288. 
 
Hughes & Lavery. (2015). Critical Thinking: An Introduction to the Basic 
Skills - Canadian Seventh Edition. Canada: Western University. 
 
Hwang, G. J. & Po-Han Wu. (2014). Applications, Impacts and Trends of Mobile 
Technology-Enhanced Learning: A Review Of 2008–2012 Publications in 
Selected SSCI Journals. Int. J. Mobile Learning and Organisation, Vol. 8, No. 
2, hlm. 83-95. 
Ikayanti, R., Suratno, S., & Wahyuni, D. (2007) Critical Thingking Skill in 
Science on Junior High School by Problem Based Learing Models. Pancaran 
Pendidikan, 6(3): 162-197 
 
Indonesia Mobile Data Report Mobo Market. (2015). Indonesia Mobile Data 




Inkollu, V. N. dkk. (2014). Factors Influencing Quality of Mobile Apps: Role of 
Mobile App Development Life Cycle. International Journal of Software 
Engineering & Applications (IJSEA), Vol.5, No.5, hlm. 15-34. 
 
Inch, E.S, Warnick, B & Endres, D. (2006). Fifth Edition. Critical Thinking and 
Communication. The use of Reason in Argument. Boston. Pearson 
Education.Inc 
 
Istiyanto, Jazi Eko. (2013). Pemrograman Smartphone Menggunakan SDK 
xvii 
 
Android dan Hacking Android. Yogyakarta: Graha Ilmu. 
 
Jacob, A.K. (2013). Instructional Materials and Improvisation in Physics Class: 
Implication for Teaching and Learning. IOSR Journal of Research & method 
in Education, 2(5), 38-42. 
 
Jones, T & Brown, C. (2011). Reading Engagement: A Comparison Between 
Ebooks And Traditional Print Books in an Elementary Classroom. 
International Journal of Instruction, 4, hlm. 6-22. 
 
Johnson, Elaine B. (2002). Contextual Teaching and Learning: What It Is and 
Why It’s Here to Stay. California: Corwin Press, Inc. 
 
Kadir. (2015). Statistika Terapan. Jakarta: Raja Grafindo Persada. 
 
Kemendiknas. (2013). Juknis Pengembangan Bahan Ajar SMA. Jakarta: 
Direktorat Pembinaan SMA. 
 
Kemendikbud.(2016).Permendikbud No 020 tahun 2016 Tentang Standar 
Kompetensi Lulusan Pendidikan Dasar Dan Menengah. 
Jakarta:kemendikbud. 
 
Kobzeva, N. (2015). Scrabble as a Toll for Enginerring Students‟ Critical 
Thinking Skills Development. Procidia- Social and Behavioral Science. 182: 
369-374 
 
Kozma, R. (2003). The Material Features of Multiple Representation and Their 
Cognitive and Social Affordances for Science Understanding. Learning and 
Instruction. 13:205-226 
 
Lau, J. (2006) Guidelines on Information Literacy for Lifelong. IFLA, Veracrus  
 
Litbang Kemdikbud. 2013. Kurikulum 2013: Pergeseran Paradigma Belajar Abad-
21. Diakses dari http://litbang.kemdikbud.go.id/index.php/index-
beritakurikulum/243-kurikulum-2013-pergeseran-paradigmabelajar-abad-21\ 
pada tanggal 15 Februari 2017, Jam 21.00 WIB. 
 
KBBI. (2018). [Online].  Diakses dari http://kbbi.web.id/padu.  
 
Kohl, P.B., & Finkelstein, N. D. (2008). Patterns of Multiple Representation Useb 
Experts and Novices During Physics Problem Solving. Physical Review 
Special Topics - Physics Education Research 4, 010111. 
 
Kuo, Y.R. dkk. (2017). Learning Optics with Multiple Representations: Not 




Kurnaz, M.A. & Aysegul S. A. (2014). Effectiveness of Multiple Representations 
for Learning Energy Concepts: Case of Turkey. Procedia - Social and 
Behavioral Sciences 116, hlm. 627 – 632. 
 
Lang, M. & Olson, J. (2000). Integrated Science Teaching as a Challenge for 
Teacher to Develop New Conceptual Structure. Research inScience 
Education, 30(2): 213-224 
 
Lambertus. (2009). Pentingnya Melatih Keterampilan Berpikir Kritis dalam 
Pembelajaran Matematika di SD. Kendari: FKIP Unhalu. 
 
Lederman, N. G. (2006). Nature of science: Past, present, and futur. [Online]. 
Diakses dari www.researchgate.net/publication 
 
Liliasari & Redhana. (2008). Program Pembelajaran Keterampilan Berpikir 
Kritis pada Topik Laju Reaksi Untuk Siswa SMA. [Online]. Diakses dari 
forumkependidikan.unsri.ac.id. 
 
Litbang Kemdikbud. 2013. Kurikulum 2013: Pergeseran Paradigma Belajar Abad-
21. Diakses dari http://litbang.kemdikbud.go.id/index.php/index-
beritakurikulum/243-kurikulum-2013-pergeseran-paradigmabelajar-abad-21\ 
pada tanggal 15 Februari 2018, Jam 21.00 WIB. 
 
Mahanal, S., Zubaidah, S., Bahri, A., Syahadatud, D. M  , M.S. (2016). Improving 
Students‟ Critical Thinking Skills through Remap NHT in Biology 
Classroom. Asia-Pasific Forum onn Science Learning and Teaching, 17 (2): 
1-19 
Majid, Abdul. (2012). Mobile Learning. [Online]. Diakses dari 
jurnal.upi.edu/file/Mobile_Learning_ok.pdf. 
 
Martin, J. (2007) The 17 Great Challenge of the Twenty- First Century. The 
Futurist, 41(1): 20 
 
Mayer, R. E. (2008). Elements of a Science of e-Learning. Journal of Educational 
Computing Research, 29(3): 297-313. 
 
McComas, W. F. (1996). Ten Myths of Science: Reexamining What We Think 
We Know About the Nature of Science. School Science and Mathematics, 96, 
10 – 16. 
 
McDonald dkk. (2015). Developing University and Community Partnerships: 
A Critical Piece of Successful Service Learning. Journal of College 




McDonald & Foud Abd-El-Khalick. (2017). Representations of Nature of Science 
in School Science Textbooks. New York: Routledge. 
 
 
Meichtry, Yvonne J. (1993). The Impact of Science Curricula on Student Views 
about the Nature of Science. Journal of Research in Science Teaching, 30 (5): 
429-443. 
 
Melida dkk. (2016). Implementasi Strategi Writing to Learn untuk Meningkatkan 
Kemampuan Kognitif dan Keterampilan Berpikir Kritis Siswa SMA pada 
Materi Hukum Newton. [Online]. Diakses dari 
https://www.researchgate.net/publication. 
 
Meltzer, D.E and Thorton, R.K. (2012) „Resource letter ALIP–1: Active-Learning 
Instruction in Physics‟, American Journal of Physics, Vol. 80, No. 6, hlm. 
478–496. 
 
Mery, Y., Newby, J., & Peng, K. (2011). Assesing The Reliability and Validity of  
Locally Develop Information Literacy Test Items. References Services 
Review, 39(1): 98-122 
 
Morris dkk. (2015). An Analysis of Data Activities and Instructional Supports in 
Middle School Science Textbooks. International Journal of Science 
Education Vol. 37, No. 16, 2708-2720. 
 
Mtega, W. P. dkk. (2012). Using Mobile Phones for Teaching and Learning 
Purposes in Higher Learning Institutions: The Case of Sokoine University of 
Agriculture in Tanzania. Proceedings and report of the 5th UbuntuNet 
Alliance annual conference, 2012, hlm.118-129. 
 
Nixon, R.S., Smith, L. K., & Wimmer, J.J (2015). Teaching Multiple Models of 
Representation in Middels School Science Classroom: Impact on Student 
Learning and Multimodal Use. School Science and Mathematics, 115 (4): 
186-199  
 
North Central Regional Educational Laboratory & the Metiri Group. (2003). 
EnGauge 21st century skills: Literacy in the Digital Age. [Online]. Diakses 
dari  
       http://www.ncrel.org/engauge/skills/skills.htm/.  
 
Novita, R., Zulkardi, & Hartono, Y. (2012). Exploring Primary Student‟s 
Problem-Solving Ability by Doing Tasks Like PISA‟s Question. IndoMS. 
J.M.E, 133-150. 
 





Nurhayati, H. M. (2014). Pengembangan Bahan Ajar Berkonteks Socio 
Scientific Issues (SSI) untuk Mengeksplisitkan Hakikat Sains (NOS) dan 
Berpikir Kritis pada Materi Pencemaran Lingkungan dan Pemanasan 
Global. (Skripsi) Pascasarjana Universitas Negeri Malang. 
 
Nurohman & Suyoso. (2013). Pengembangan Aplikasi Physics Mobile Learning 
Pada Gadget Berplatform Android Guna Meningkatkan Akses Belajar Fisika 
Di Era Digital. [Online]. Diakses dari https://eprints.uny.ac.id/22607/ 
 
Nussifera dkk. (2017). The Use of Multimodal Representation in The Physics 
Learning Material Development to Promote Students‟ Cognitive and Critical 
Thinking Competences. International Journal of Research in Applied, 
Natural and Social Sciences. 5, Issue 4, hlm. 9-18. 
 
Oguz, A. & Saricam, H. (2016). The Relationship Between Critical Thinking 
Disposition and Locus Control in Pre-Service Teacher. Journal of Education 
and Training Studies, 4(2): 238-292 
 
Omosewo, E.O. & Anasanya, S. A. (2011). Effect of Improvised and Standart 
Instructional Materials on Secondary School Teachers Academic 
Performance in Physics in Iiorin, Nigeria. Singapure Journal of Scientific 
Research, 1 (1): 68-76 
 
Opfermann, M. dkk. (2017). Multiple Representations in Physics and Science 
Education – Why Should We Use Them? Springer International Publishing, 
hlm. 19-22. 
 
P21. (2011) Framework for 21
st
 Century Laerning. Wahington DC: Parnership for 
21
st
 Century Skills  
 
Peraturan Menteri Pendidikan dan Kebudayaan Republik Indonesia Nomor 68 
Tahun 2013 tentang Implementasi Kurikulum. 
 
Peraturan Menteri Pendidikan dan Kebudayaan Republik Indonesia Nomor 20 
Tahun 2016 tentang Standar Kompetensi Lulusan Pendidikan Dasar dan 
Menengah. 
 
Permendikbud (2016.) Nomor 23 Tahun 2016 Tentang Standar Penilaian 
Pendididkan. 
 
Prain, V., Waldrip, B., & Carolan, J. (2007). Representational opportunities and 
learning in science. Paper presented at the Australasian Science Education 
Research Association Conference, Fremantle, July 12-14, 2007. 
 
Prastowo, Andi. (2015). Panduan Kreatif Membuat Bahan Ajar Inovatif. 




Preisseisen, B. Z. (1984). Thinking Skills: Meaning, Models, and Materials. 
Washington DC: National Ibst. of Education. 
 
Putu. (2017). Pengembangan Workbook Pada Tema Sistem Transportasi untuk 
Meningkatkan Keterampilan Berpikir Kritis Dan Penguasaan Konsep Siswa 
SMP. (Tesis). Sekolah Pascasarjana Universitas Pendidikan Indonesia. 
 
Rankin, E.F. & Culhane, J.W. (1969). Comparable Cloze and Multiple-Choise 
Comprehension Test Scores. Journal of Reading, 3(3), 93-198. 
 
Ratcliffe, M. & Millar, R. (2009). Teaching for Understanding of Science in 
Context: Evidence from The Pilot Trials of The Twenty First Century Science 
Courses. Journal of Research in Science Teaching, 46(8), 945–959. 
 
Rahmawati, I., Hidayat, A., & Rahayu, Sri. (2016). “Analisis Keterampilan 
Berpikir Kritis Siswa SMP pada Materi Gaya dan Penerapannya.”. Prosiding 
Seminar Nasional Pendidikan IPA Pascasarjana UM. Malang: Pascasarjana 
UM  
Ranaweera, P (2008) Importance of Inforamtion Literacy Skills for an 
Information Literate Society. In NACLIS 2008, Colombo, Sri Langka. 
96(1):21-27 
 
Ratnawati, E. 2016. Pengaruh Learning Cycle-5E Berkonteks SSI Terhadap 
Pemahaman Hakikat Sains, Keterampilan Berpikir Kritis, dan Penguasaan 
Konsep Larutan Penyangga dan Hidrolisis Garam Siswa SMA. (Tesis) 
Pascasarjana Universitas Negeri Malang.  
 
Rosengrant, David R. (2007). Multiple Representations and Free-Body Diagrams: 
Do Students Benefit from Using Them? (Disertasi). The Graduate School of 
Education Rutgers, The State University of New Jersey. 
 
Rosengrant, ddk. (2008). An Overview of Recent Research on Multiple 
Representations. Rutgers, The State University of New Jersey GSE, 10 
Seminary Place, New Brunswick NJ, 08904. 
 
Roseman, J. E., Stern, L., & Koppal, M. (2010) A Method for Analyzing the 
Coherence of High School Biology Textbooks. Journal of Research in 
Science Teaching, 47(1):47-70 
 
Rosida, dkk. (2016). Efektivitas Penggunaan Bahan Ajar E-Book Interaktif dalam 
Menumbuhkan Keterampilan Berpikir Kritis Siswa. [Online]. Diakses dari 
https://media.neliti.com. 
 
Rustaman, Nuryani. (2005). Pengembangan Kompetensi (Pengetahuan, 
keterampilan, Sikap, dan Nilai) Melalui Kegiatan Praktikum Biologi. 




P21. (2011).  Framework  for 21
st
 Century Learning. Washington DC: Partnership 
for 21
st
 Century Skills  
Sinprakob, S. & Songkram, N. (2015). A Proposed Model  of Problem Base 
Learning on Social Media in Cooperation with Searching Technique to 
Enchance Critical thinking of Undergraduate Student. Procedia_ Science 
and Behavioral Sciences, 174: 2017-2030 
 
Safaat, Nazrudin. (2012). Pemrograman Aplikasi Mobile Smartphone dan Tablet 
PC Berbasis Android. Bandung: Informatika 
 
Schafersman,S. D. (1991) An Introduction to Critical Thinking 
 
Sukarno. (2015). Peran BAHAS TO SEE dalam Meningkatkan Penguasaan 
Materi dan Keterampilan Peoses Sains Siswa. Disertasi. UPI 
 
Santos, Luis Fernando. (2017). The Role of Critical Thinking in Science 
Education. Journal of Education and Practice Vol.8, No.20, hlm. 159-173. 
 
Sinaga, P. (2014). Pengembangan Program Perkuliahan Fisika Sekolah III untuk 
Meningkatkan Kompetensi Menulis Materi Ajar Calon Guru Menggunakan 
Multi Modus Representasi. (Disertasi). Sekolah Pascasarjana Universitas 
Pendidikan Indonesia. 
 
Sinaga, P., Suhandi, A., & Liliasari. (2014). Improving the Ability of Writing 
Teaching Materials and Self Regulation of Pre-Service Physics Teacher 
Through Representation Approach. International Journal of Sciences: Basic 
and Applied Research (IJSBAR, Volume 15, No 1, hlm. 80-94. 
 
Sinaga, P. (2015). Desain Model Pembelajaran untuk Meningkatkan Keterampilan 
Calon Guru Fisika dalam Menulis Materi Ajar. Seminar Nasional Fisika 2015 
Jurusan Fisika, Fakultas MIPA, Universitas Negeri Jakarta. SNF2015-II-17. 
  
Sinaga, P. (2016). Penilaian Kualitas Instruction Materials: Buku Ajar dan 
Workbook/Worksheet. Bandung: Departemen Pendidikan Fisika FPMIPA 
UPI. 
 
Sinaga, P. (2017). Model Proses Menulis Materi Ajar (Instructional Materials) 
Sains. Bandung: Departemen Pendidikan Fisika FPMIPA UPI. 
 
Sinaga, P., Ida Kaniawati, Andhy Setiawan. (2017). Improving Secondary School 
Students' Scientific Literacy Ability Through the Design of Better Science 
Textbooks.  Journal of Turkish Science Education, Volume 14, Issue 4, hlm. 
92-107. 
 
Sinaga, P., Amsor, Febby Dwi Cahyanti. (2019). Effectiveness of the New 
Generation E-Book Application for Mobile Phones in Improving the 
xxiii 
 
Conceptual Mastery of Kinematics. Int. J. Mobile Learning and 
Organisation, Vol. 13, No. 2, hlm. 217-232. 
 
Sinprakob, S. & Songkram, N. (2015) A Proposed Model of Problem based 
Laerning on social media in Cooperation with Searching Technique to 
Enchance Critical Thinking of Undergraduate Student. Procidia- Science  and 
Behavioral Sciences, 174: 2027-2030 
 
Stephen, U.A.S. (2015). Problems of Improvising Instructional Materials for the 
Teaching and Learing of Physics in Akwa Ibom State secondary Schools, 
Nigeria. British Journal of Education. 3 (3), 27-35. 
 
Sudjana. (2005). Metode Statistika. Bandung: Tarsito. 
 
Sugiyono. (2016). Metode Penelitian Pendidikan (Pendekatan Kuantitatif, 
Kualitatif, dan R&D. Bandung: Alfabeta. 
 
Sungkono. 2003. Pengembangan Dan Pemanfaatan Bahan Ajar Modul Dalam 
Proses Pembelajaran. Makalah Yogyakarta: FIP UNY 
 
Sulardi, (2015). Pengembangan Perangkat Pembelajaran Fisika Model Problem 
Based Learning untuk Melatih Keterampilan Berpikir Kritis Siswa. Unesa 
 
Susetyo, Budi. (2015). Prosedur Penyusunan dan Analisis Tes untuk Penilaian 
Hasil Belajar Bidang Kognitif. Bandung: Refika Aditama. 
 
Presseisen, B.J. (2001). Thinking Skills: Meanings and Models Revisited. In A.L. 
Costa (Ed) Developing Minds: A Resource Book for Teaching Thinking. Vol 
1: 47-53. Alexandria, VA: Association for Supervision and Curriculum 
Development. 
 
Tamimuddin. (2007). Mengenal mobile learning. LIMAS Edisi 18, Juni 2007. 
 
Thaiposri, P & Wannapiroon, P. (2015) Enchanhing Studen Critical Thinking 
Through Teaching and Learning by Inquiry Based Learning Activities using 
Social Network and cloud Computing. Prosidia- Social and Behavioral 
Sciences, 174: 2137-2144  
 
Thompson, C. (2011). Critical Thinking Across the Curicullum: Process over 
output. International Journal of Humanities and Social Sciences, 1 (9), 1-7 
Retrieved from, http://www:ijhssnet.com/journal/vol.1, no 9, special issue, 
july-2011/1.pdf 
 
Tseng, S. S (2015). Concept Mapping Tools and The Development of Student 





Tursinawati. (2016). Penguasaan Konsep Hakikat Sains Dalam Pelaksanaan 
Percobaan Pada Pembelajaran IPA di SDN Kota Banda Aceh. Jurnal Pesona 
Dasar. Universitas Syiah Kuala Vol. 2 No.4, April 2016, hlm. 72 – 84. 
 
Trianto. (2010). Model Pembelajaran Terpadu. Jakarta: Bumi Aksara. 
 
UNESCO. (2008). Information for all programme (IFAP) : Towards information 
literacy indicators. Paris: UNESCO. 
Van Loon, J. E & Lai, H. L. (2014) Information Literacy Skills as a Critical 
Thinking Framework in the Undergraduate Engineering Curriculum. Library 
Scholary Publications. Paper 80  
Van Heuvelen, A. & Zou, X., (2001). Multiple Representations of Work-Energy 
Processes. American Journal of Physics, 69, 184-194 
 
Wahyu , E., Fathurohman, A., & Sardianto. (2016). Analisa Buku SiswaMata 
Pelajaran IPA kelas VIII SMP/MTS Berdasarkan Kategori Literasi Sains . 
Jurnal Inovasi dan Pembelajaran IPA  
Wahyuni, Sri. (2015).  Pengembangan Bahan Ajar IPA Untuk Meningkatkan 
Kemampuan Berpikir Kritis Siswa SMP. Prosiding Seminar Nasional Fisika 
dan Pendidikan Fisika (SNFPF) Ke-6 Volume 6 Nomor 1, hlm. 300-305. 
 
Wardhana, Yana. 2010. Teori belajar dan mengajar. Bandung: Pribumi Mekar 
 
Widodo, C. & Jasmadi, (2008). Buku Panduan Menyusun Bahan Ajar Berbasis 
Kompetensi. Jakarta : Elex Media Kompetindo 
 
Wilson, M & Bolliger, D.U. (2013). Mobile Learning: Endless Possibilities for 
Allied Health Educators. Journal of Diagnostic Medical Sonography, 29, 220 
–224.  
Wallace, E.D. & Jefferson, R.N. (2015). Developing critical thinking skills: 
assessing the effectiveness of workbook exercises. Journal of College 
Teaching & Learning. Second Quarter 2015, 12 ( 2), hlm 101 – 108. 
Wannapiroon, P. (2014) Development of Research Based Blanded Learning 
Model to Enchance Graduate Student; Research Competency and Critical 
Thinking Skill. Procedia- Social anda Behavioral Science, 136: 486-490 
 
Yulita, Inelda. (2015). Konstruksi bahan ajar interaksi antar molekul 
menggunakan konteks printer inkjet untuk mencapai kemampuan views of 
nature of science peserta didik SMA. (Tesis). Sekolah Pascasarjana, 
Universitas Pendidikan Indonesia. 
 
Zhou, et al. (2013). Developing Student‟s Critical Thinking Skills by task-Based 
Learning in Chemistry Experiment. Teaching Creative Education, 4(12), 




Zulaiha, Fanni. (2016). Pengembangan Worksheet dan Problemsheet Berorientasi 
Keterampilan Berpikir Kritis Menggunakan Multimodus Representasi untuk 
Pembelajaran Fisika di SMA/MA. (Tesis). Sekolah Pascasarjana, Universitas 
Pendidikan Indonesia. 
 
Zakiya, H., Parlindungan Sinaga, & Ida Hamidah. (2017). The Effectiveness of 
Multi Modal Representation Text Books to Improve Student’s Scientific 
Literacy of Senior High School Students. AIP Conference Proceedings, hlm. 
1-8. 
Zubaidah,  S. (2016)  Keterampilan Abad ke-21: Keterampilan yang diajarkan 
melalui pembelajaran.  Seminar Nasional Pendidikan Prodi Biologi. Sintang  
Zubaidah, S. 2010. Berpikir Kritis: Kemampuan Berpikir Tingkat Tinggi yang 
Dikembangkan melalui Pembelajaran Sains. Makalah ini disampaikan pada 
Seminar Nasional Sains 2010 dengan tema “Optimalisasi Sains untuk 
memberdayakan Manusia”, Pascasarjana Universitas Negeri Surabaya, 16 
januari 2010.   
 
Zubaidah, S. 2016. Keterampilan Abad ke-21: Keterampilan yang Diajarkan 
melalui Pembelajaran. Makalah ini disampaikan pada Seminar Nasional 
Pendidikan dengan tema “Isu-Isu Strategis Pembelajaran MIPA Abad 21, 
Program Studi Pendidikan Biologi STKIP Persada Khatulistiwa Sintang-
Kalimantan Barat.  
 
 
 
